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TiE WESTERN AUSTRALIAN INSTITUTION OF ENGINEERS.

Inaugural Address by the President,
JAMES THOMPSON, B.E., M. Inst. C.E.

31sr MarcHm, 1910,

GENTLEMEN,—

I highly appreciate the honour you have done me in electing me first President
of the Institution of Engineers of this State. It is a position which, more especially
in ifs early stages, entails work and foresight, in order that the course of the
Institution may be direeted into right lines, and that it may eventually beeome
recognised as one of authority on Engineering matters, It will be my endeavour
to justify the trust you have placed in my hands, and when T survender this chair,
at the end of my term of office, T trust that the dignity of this Boeiety will not
have suffered, and its usefulness will have been made manifest. No iess than your
Presidenf, your Council and Officers must display interest and enthusiasm in ad-
vaneing the Sociefy; but the inspiration must come from the members themselves,
for without the earnest and eontinuons co-operation of you all, the Conneil ean
do no move than initiate—the Society as a whole must carry on the work.

In my address to-night 1 propoese to bring before you the early Engineeving
history of this State, so that the strugeles of the profession, and the lessons to be
derived from them, may not be lost to posterity. There is no little interest and
mueh romance attached to pioneer Engineering in a new country. For the greater
part of this early information T am indebted to the kindness and research of the
Government Statistician, Mr, Maleolm Fraser, and his officers, who have spared’
no pains to make it as aceurate as possible,

The first Civil Engineer in charge of Works here was Mr. Reveley, who was
brought from the Cape of Good Hope in 1829 by Governor Stirling. Mr. Reveley,
it seems, was a friend of the Poet Shelley, in whose letters his name appears. He
was appointed to the position of Civil Engineer in May, 1829, with no remunera-
tion. A ecopy of his letter of appointment together with instructions, are worth
reading to you.

Colonial Secretary’s Office,
16th Muy, 1829,
T'rom Peter Brown, Hsq.,
To H. W. Reveley, Iisq.
Sir,

I am directed Ly the Lt.-Governor to aequaint you that he has nominated you
to act as Civil Engineer to the settloment, and fo reguire that you will forthwith take
upon yourselt the fulfilment of ihe duties of that Offies, taking for your guidance therein
Such instruetions as you may from time to time receive from this Office. In aceepting
this appointment you are, however, to understand that no galary will be attached to it
until the circumstances of the settlement shall lead to a more regular establishment
of all the Offices under Government.

T am, yours, ete,
(Sgd.) P. BROWN,
Secretary to Government.



Copy of Regulations rolative to the Depavtment of the Local Engineer,

1. Mhe Civil Engineer is to prepare plans and earry on sueh works as his instroe-
tions from fthe Lieutenant-Governor veceived from time o time may point out.

2, He is 10 superiniond the conduet and command the services of all persons filling
situations in his Depavtment, reporting to the Licutenant-Governor if there should appear
any remissness ov inefliciency on the pert of the persons so employed.

3. He is to lave the following hooks kept in his Office:—

(1.) A Diary:

of every person employed hy him, and a notifieation thereon of every
document issned or reseived.

(2.) An Account Cnreent Book:
for entering the receipts and expenditnre of all sfores in his eharge.
(3.) A List Book:
for the entry of Public Works in full progress, showing the amount of
labour and meterials as they are expended fhereon,

4, He is to keep the following forms:—

(1.} A Monthly Abstract of wages due to persons in the Department.
(2.) Of Estimatas and Reports.

5. He is to preserve carefully all documents whatsoever velating fo the business
of his office, whether such may he the copies of letters or other documents received or
issined, noting them with the numbers they may bear on the Register of his Diary ahove
mentioned.

6. He is to sabmit the three boeks above mentioned to the inspection of the
Lieutenani-Governor ou the first of every month,

7. All applications or veports to the Lientenant-Governor to be made through the
Cploninl Seeretary 's Ofiice,

Westorn Aunstralia, 18th June, 1829,
(Signed) JAS., STIRLING,
Lt.-Governor.
By Command of His Excelleney,

(Signed) P. BROWN,
Secretary to Government.
Sir,
I have sent you, by command of the Lientenant-Governor, the Regulations relative
to the Department of the Civi Iingineer,

(Signed) P. BROWN,

Secretary to Government.
H. W. Reveley, Esquire.

In Jannary of the following year he received the large salary of £100 per
annum, with Travelling Allowance, when away from Perth, at a guinea per day.
Some years later this was inereased fo £200 per anmum. He held the position of
Civil Engineer for three years, when he resigned and accepted that of Superin-
tendent of Public Works, which he retained until he severed his connection with
the Colony at the end of 1838, when he was suceeeded by Mr. Trige.

Roads, etc,
Naturally the first thing in a new country to receive attention is roads, and no
doubi the first was that between Fremantle and Perth, althongh {heve is no specific
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reference fo il except that, in 1837, a small sum was granted for improvements.
The original access between these two places was by ferry at Preston Point, and
by a track following somewhat the existing road, but entering Perth over Mt. Eliza
on the line of the present main drive through the Park.

The rates of charges at the ferry were as follow :—

8 d.
IZach person ik bh i s o s oo 008
[Baeh horse, mare, foal, cow, calf, ass, ete. S iy A e ]
Bach sheep or goat noi exceeding 20 s i3 i = i
lach sheep or goat execeding 20 .. i 2 o PR L
Fach pig K A 0. i = i A A
Por every 2-wheeled earnage A At S NG o B
Tor every bLushel of grain . 5 57 v Ly el |
Luggage, at per 100Ihs, . = o e e G B B

In 1834, by prodamation, ferries were established at Fervy and Preston Points,
Premantle, Mill Point, Perth, and Guildford.  Seftlement was aetive in the South-
Western Distriet and ronnd Toodyay and York, and there are many mentions of
roads. being clearved and hridges construeted over the various intervening water-
courses not fordable. In 1837 the direet road belween King George Sound and
Perth was opened up, the Swan being crossed either af Guildford or Mill Paoint by
ferry. In 1869, 300 miles of road had been grabbed, clearved, formed, and drained
on the main lines of communication from Perth o York, Northam, Vietoria Plains.
and (Hl-lg'ill_. and for 250 miles the roads had been metalled and sravelled to au
average depth of 15in. with a widih off 181, and five miles of road had been formed
with wooden bloeks,

To Albany the road had been formed for 240 miles, and in the vieinity of
Busselton 106 miles of road had been made, and nearly 100 miles between Pin-
javra, Bunbury, and the Blackwood, and 110 miles in the Champion Bay Distriet,
By the year before mentioned over 1.100 miles of voads had heen constructed. the
oreater part of them by conviet labour.

Water carriage 15, ol course, one of the cheapest forms of conveyance for
produce, and greai trouble was experienced between the Upper and Lower Swan,
owing o the shoal water at the “flats,” now the “Causeway.” In 1831 tenders
were called for cutiing a canal across the shoal water connecting the deeper reaches
on each side, and the notice calling tenders reads as follows:—

PUBLIC NOTICE.

Sealed tendess will be received at this office on the 15th March next for cutting
through neek of land which connects Mr. Camfield’s grant with the mainland, in order
to form a canal of conmmunication between {he back water on thiz side of the island
with the deep water of the river on the other. The entire length of the eut will be
273 yards, 180 of whieh will be 4ft. deep and the remainder (95 yards) with an ayerage
of 81, deepy the breadth of wlich will be 12 feet in the clear ot the hottom. The land
to be eut through consisis principally of clay, the rest sand,

2, Menders may either be tor the whole contract complete, or by measurement.

3. The plan to e seen and all information obtained by applieation to the Civil
Enginger, Perth, Febroury 2ord, 1531
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1 have had the position of {his canal marked on a lithograph for the general
information of members (Drawing No. 1). This, as far as T ean ascertain, is the
first notice of the sort extant in the Colony.

It is worth while noficing that, even at this eavly sfage in the Colony’s history,
strikes were not unknown, from the following report by the Engineer:—

John Crane in the aame of the Contractors for :'r:!h‘»;:_ the canal gave me formal
notise of their infention to strike work from this date, 4/6/31.

Apparently this strike was settled, because a final certificate is put forward in
August of the same year by the Civil Engineer, of which the following is an ex-
tract :—

The eanal measured, when complete, S34ft. long by an average top width of
2611, and with a width of 12ft, at bottom; the depth varvied from 2f%. Gin, to 171,
din. The excavation amounted o 4,255 cubie yards, and it took seven men 107 days
to do the work. The original estimated quantity was 3,000 cubic yards, Payment
for the extra gquantity was referred to the Governor for adjustment, who allowed
2/3rds of the contraclt price for this quantity, namely, 1315d. per cubie yard as
against 1/8d. schedule rate.

He was a wise arbitrator who gave no reasons for his decision. Wades at thal
time were at the rate ot 5s. G, per day for ovdinary labonr, leading men obtained
6=, 3d. This undertaking does not appear to have heen very suecessful. as in the
Perth Gazette of 16Gth Febrnary, 1833, the following paracraph appears: —

We understand it is in contemplation to make another attempt to render the ““flats '
above Perth navigable, and tenders for the completion of the projected undertaking will
appear in onr next number.

The inconvenience the settler has experienced during the summer renders this an

objeet of serions fmportance. We are glad, however, to find it has been taken into
consideration, and advanced to this preparatory stage.

This appears fo have been a schente by Mr. Reveley to confine the water to the
eanal or channel by blocking the lateral ehannels between the Islands by means of
dykes.

Agitation was then made to form a Causeway, and so connect the King George
Sound and South-Western roads divectly with the Capital, bui a eommencement
was not made unfil 1840, and it was not completed 1ill 1843, the estimated eost
for the bridges and banks being £1,800. Sinee then there has been very little ces-
sation of work on the Causeway—the original estimated cost being exceeded many
times.

Before leaving Mr. Reveley, who, as already mentioned. rvetived in 1838, it is
interesting to find that the Governor in 1830 asked him for the particulars of a
steam engine of 10 hyp. to pump water for the purpose of driving a water wheel
18ft, in diameter with which to prind corn. No estimated cost is given, but the
details show that the boiler and engine were to be of copper; the reservoir to hold the
pumped water 900£1. x 15ft. x Gft. deep Lo contain enongh water for 12 honrs grind-
ing, and the stones were to grind 12 fo 15 bushels of wheat per hour. It is remark-
able that such an early application of steam power should be mooted in a far away
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and small colony in those early days. The mechanical efficieney of this peculiar
eombination. | am afraid, wonld not lhave been very hieh.

Mr. Reveley also owned a grant of land where the Technical Collese is now
built. He there attempted, indeed more than attempted, he established a waler
mill to grind corn, but eventually found i summer {ime he could neither ge
sufticient water nor could he hold what he did get in his reservbir, This mill he
had working in 1835, The mill pond was 170ft. x S0fi. x Sft. deep, the hottom
being at a depth of 170, below the general water level in the vicinity, and 3Gi1.
above the level of the Swan. Ewvery part of the mill was of colonial manufacture
exeept the wrought iron, and made, Mr. Reveley states in his memorial to fhe
Governor. “with colonial labour, which is more expensive than would appear,
Judging by the price of wages, as scarcely a working man here would perform
mueh more than what would in England be considered half-a-day’s work.”” e
considered the mill proved that the eolonial timber nsed in its construetion was in
every respeet equal iff not superior to any other kuown timber. This was his
dietum 11 1837.

Bridges, etc.

The first bridge of importance was that over the Canning River., It was com-
menced in 1849, The contract is a formidable document, furnished with numerous
seals.  The length of the bridge was 520ft,, having a width of 1201, with deck level
8ft. above common high water. [n the deep water, “‘say, 150ft."" (according to the
speecification) each pier consisted of four piles of “mahogany,” which might be
round bul must be large enough to square to 12in,  They were to he driven Sfi.,
or such further distance as might be requirved. for which a fair allowance was to
be given by the Superintendent.

In shoal water three piles were to be driven to each pier, and these were to
square to 10m, “Muad floats™ ave specified, which appear to consist of horizontal
timbers bolted at ground level across the piers of the bridee. The distance between
the ordinavy piers was 12ft., but the centre pier had a span of 24ft. and was of
peeuliar construction, having two, what were called, “eamber beams,” with a rise of
ahout 4ft. in the centre and joimed (o the straining beams by fhree vertieal iron
rods spaced G, apart. The top of the camber heam was coincident with the top
vail, and converted the two side stringers into bow string oivders. This bridee of
A201t. was built by the Contractor, Solomon Cools, far €400, the progress payments
heing as follows:—1/8 in advance, 1,8 when the pier timbers were on the ground,
1/S when the hridge was halt’ bunilt, 1/8 when the planking was laid, {he remainder
by debentures at six and fwelve months bearvine eolonial interest. All the sub-
strueture of fhis bridge remained nntil {wo yearsago. In 1892, in oeder (o provide
a navigalion opening, the bridge was rvaised in the cenire and ramped down on
both sides. This was accomplished by merely adding a propoviionate length io
the piles i each pier.

My, Trige, who was Superintendent of Works from 1533 (o 1851, was the
designer of this bridge, and he characterises the workmanship on its completion as
of ““rough and nnworkmanlike appearance.’’ Tt seems fo me to be a remarkabie
instance of cheap bridge construetion, and ene which we do not appear to parallel
nowadays.
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After the constraetion of this bridee the traftic between Perih and Fremantle
went by the South side of the river and aeross the Caunseway, where considerable
improvements had been made by building bridges and embankments.

In 1864 the Fremantle bridee was eommenced, eonviet labonr heing lareely
einployed,

The length of this bridee was 95441, x 1211, wide. ‘The cost, so far as 1 can
ascertain, was £3,114. On its completion, improvements were commenced to (he
road on the North side of the river between Fremantle and Perth, which has since
talken the place of the longer route hy the South side.

Wl erways, ete.

From roads one naturally fuens (o waterways as a means ol communieation,
and in this respeet the small eolony did what it conld to assist the settlers in pro-
viding suitable water earviage for their goods.

The small cut already referred {o across Burswood Island was extended down
river nearly a mile in 1834, The bottom width of the channel was 14ft. The
Tslands on the side of the back water bordering on what is now Vietoria Park
were connected by dykes right across to the mainland at the bottom of Hay Street.
This, of eourse, was to concentrate the water into the eut, and produce, as far as
possible, a natural seconr. The dykes apparently lasted for some time, as there is a
notice to the public in 1842 that a bar had heen placed across the dykes to prevent
horsemen using them, as injury to them had oceurred from this cause, The price
of this work was £350.

The Civil Engineer in 1857 was asked to report as to the best position for a
(rovernment wharf at Fremantle, the ehoice was between South Bay and Bather's
Bay. He chose Bather’s Bay. as by means of a tunnel from High Street easy acecess
could be obtained to the town, and, furthermore, deeper water would be obtained
at a less cost than by adopting South Bay for the jetty sife.

So far as 1 ean aseertain, no Government jetty was buill here, South Bay beiy »
eventually seleetad,

The Whaling Company had obtained a grant on the foreshore al Fremantle,
where he had previously recommended the site of the jetty and lad commenced
building a stone jetiy: later on they offered to make the tunnel throngh to Hizh
Street if the Government gave them prison labour; this was done, and the tunnel
construeted at the Western end of High Street by the Company.

The values of the works put up by the Whaling Company was estimated at the
following :—The tunnel, £250; wharf and jetty. £400; timber caisson filled with
stone at the end of the jetty, £300,

In 1839 the canal atsthe baek of the present Association Crieket Gromnd was
excavated at n cost of £250 by ene John Crane, who afterwards became the firet
toll-keeper on the Canseway bridges.

So long ago as 1836, a sea-going evaft was built at Fremantle and ealled the
“Lady Stirling.” In the following year a jefly 7ovds. long was construeted al
Albany, 6ft. wide, with piles 4ft. into the ground; the spans were 3ft. with three
piles to each pier; joists were laid across the piles and trenailed throusgh; on ths
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was laid Sin. decking. The contract price was £100, a remarkably cheap picce of
wark.

In 1855 a serew steamer called “Les trois Amis” commenced running on the
Swan between Fremantle and Guildford, and two years later came the seeond
“Lady Stirling,” an iron paddle steamer sent out in sections, and evected here by
Mr. Jos, Harwood,

In 1868 there is an appropriation of £3.931 for a steam dredze. The dredge
was ordered from Messes, Maudsley & Son, for the sum of £2,890. Freight, cost
of erection in the Colony, and other e¢harces brought the total cost to £4.279. She
arrived in 15870, The dimensions were—leneth 90ft,, breadth 19f1., depth Sft.
This was the old “Black Swan,” which has worked [or many years on the river.
[t was ovivinally manned by a party of prisoners under the charge of a warder
and epxswain.  The cost per yard for deepening the ehannel worked out at 99d.
The old vessel, after an honourable eareer of 40 years, was hroken np two years
ago, but the engine is still an excellent piece of machinery.

Jetties,
Up to 1869 the following jetties had heen huili :
Albnny, length 55511, with 4ft. of water at ordinary tides.
Bunhury, o 1,400t ., 11ft. o i
Busselton, i 2004t . 1Oft, & 4
Champion Bay, ., 3001, . 91611, o 2
Fremantle, o 1470ft. L. head of 90ft. x 551t and into a

= depth of 111t,
Total .. 42925%t

Lighthouwses.

Intimately connected with harbowr improvements is the question of mstalling

lights. 'These were not forgoften, and in 1842 the fonndation stone of the old
Rottnest lichthouse was laid, but it was some years afterwards before it was
finished, the work being done, so far as [ ean ascertain from the records, by prison
labour working under the Superintendent of the Island. The value of the work
done up to 1847 was £1,070. 11 was not then ¢uite finished, and the eost of the
lighting apparatus is noel ineluded in that sum, The notice to marviners was as
follows :—
. A revolving catoptrie light will be exhibited from the lighthouse near the centre of
Rottnest Island on and after the night of the lst June, 1851, during the period between
sunset and sunrise, The lighthouse is a white stone tower 53ft. in height erected ou
the summit of the island, and is surmounted by a lantern 111t. high. The light will
consist of two groups of three powerful lamps each, the whole revolving once in two
minutes, and showing a flash of light of five seconds duration, with intervals of 55
seconds of darkness. The eentre of the light is 197ft. above high-water mark, and
at the height of 18 fect may be seen in elear weather at a distanee of seven leagues.

The lamps were plain copper oil vessels with ehimneys, set in parabolie re-
flectors.  There were no lenses.

(hu the same dafe nofice was given Lthat a lieht would be exhibited from
Arthur Head at Fremantle 92{1. above high-water mark, and visible from a height
of 18f(. five leagues distant.
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1t may be here stated that on the 17th Maveh, 1596, the old Rottnest lighthouse
was diseontinued, and a new lighthouse enme into wse. This is a first order, white,
revolving, dioptric light placed on a stone tower 10011, high, the foeal plane is
11211, above gvound level, or 26441, above hich-water mark, and 15 visible 23 miles
all round the horizen. The light is eclipsed for 17 seconds, and visible three seconds;
the approximate cost was £5.200,

AL the end of 1879 a new lighthouse was erected on Arvthur Head.  This was
an elegant stone column T1fi. From hase to vane of lautern, the focal plane heing
02ft. ahove high-water marvk. It had a third order, fixed, dioptrie light. and was
visible for about 16 miles from the deck of a vessel. Tun 1904 this was taken down
to make room for {he fort, the stone beine used in that structure. The old light
is now exhibited on Casuarvina Point, Bunbury.

Barly in 1858 the Breaksea Island Lighthouse was buill. It was a second
order fixed white light 38311, above sea level, visible, as stated in Notice to Mar-
iners, at a distance of nine leagues. The tower was of iron. octagonal in shape.
The prineipal work of this lichthouse was done by convicts, in charge of a sereeant
of the Royal Engineers under Captain Wray of the same corps. This officer did not
agree that the iron tower was the most suitable, but would have preferred stone as
being cheaper and speedier to build, but earvied out the design of the (olonial
Lighthouse Engineer attached to the Board of Trade. He estimated the cost for
the stone quarters and erection of tower at £635. [ may mention that this ligh
has been modernised, as in 1904 the tower and hight were remaoved to make room
for a stone tower, having a livst order light. Separate stone guarters hase heen
erected for the keepers, and many other improvements effected. The old lantern
and light have been recently erected on Cape Iuscription at Dirk Hartoy Island,
and, after several years' disuse, is now again direeting the maviver, with this Jdif-
ference, however, that where, previously, the lamp consisted of oil burners and
wicks, an ineandescent hurner has been installed, much ineveasing (he hrilliayey.

In the same year (1858) a light was also exhibited at Point Kine, at the en-
trance to Albany harbour. It was also a fixed white light of small power, and was
carried on a wooden square tower elevated about 371, above high water; the light
is still in use.

In 1878 a lighthouse was ereeted on Point Moore, near Geraldton. This is a
ronnd east iron tower 21f(. in diameter at the base. The upper light is a second
order, diopfrie, white licht giving a flash every 40 seconds and visibie for about 18
miles from the deck of a vessel, There is also a fixed red light of the Fourth order
exhibifed over dangers adjacent to the Point, The eost of this lighthouse was
£8,000.

Fremantle Harbour Works.

As the improvement to Fremantle Harbour is of ereat interest and large im-
portance, 1 have dealt with it separately.

In one of the early dispatehes of Governor Stirling he states that iff the
narrow neck of land between Rocky Bay and fthe sea were ¢t through, Melville
water was of sufficient size to foat the British navy. In fhose days Melville wafer
also inclnded Freshwater Bay.
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In 1837 Lieutenant Jones suggested to Governor Stivline that a safe harbour
al Wremantle might he made by running out a breakwater towards Garden lslamd
from the South-West side of Arvthur Head for about 600yds., then bend Southerly
towards Woodman's Point for a distance of 300 to 400 yards, The enclosed arvea
would safely aceommodate vessels from 300 1o 400 tons burthen. Larger vessels
would have {heir legitimate anchorage behind Garvden Island.

[n 15839 the Survevor General (Mr. J. 8. Roe) submitted a seheme for a break-
water from (he North side of Avthur Head and trending generally Southerly there-
from (Drawing No. 2). The depth of water enclosed reached a maximum of 16t
only.  Efforts were made in 1849 to open up the Bar at the mouth of the Swan
River for small boals by blasting away the rock: but although something was
done, the want of adequate plant apparently prevented the work from proceeding
further. Then eame the seheme by Captain Henderson, Roval Engineers, in 1855,
who practically proposed the scheme sugeested by Lieutenant Jones in 1847, This
was followed by a somewhat similar bui enlarged propesal, the second, by the
Survevor General, My, J. 5. Roe.

In the following year Mr. Phelps propounded the first selieme for opening the
viver estuary. This consisted of eonfining the rviver for some distance from the
mouth in a channel about 300ft. wide, and reclaiming the land North and Soath up
to the retainming walls, The plan which T have here (Drawing No, 3) shows clearly
the proposal he made. No estimate is given. You will note that no protective
moles are indicated. This is an interesting plan, as it is one of the few dealing
with Improvements to the rviver estuary.

Mr. Doyne, the Consulting Engineer employed hy the Colony in 1870, states
in his report on the proposed deep water jetty, inter alia, “that the idea of concen-
frating the principal traffic of the Colony on Fremantle must be abandoned in
view of the numerous natural diffienlties to be contended with, and the consequent
great cost and uncerfainty of works nundertaken for such a purpose.”

In the early seventies improvements to Fremantle Harbour hecame a burning
guestion, and various Boards, Commissions, and Seleet Committees were appointed
from time {o time by the Legislature fo report on the maiter, and numerons and
divers proposals were the result. The diffienlties in the way of forming a eon-
venient harbomr were considered so great and costly, in view of the small resources
at that time of the Colony, that it was even suggested that (age Roads should be
abandoned in favour of Cockburn Sound, and the enfrance to the latter improved
aceordin

The Select Committee veported m 1873 that “only as an ultimate resource
wonld it be advisable to improve the entranee into Cockburn Sound.”

The majovity of the schemes proposed was for an outer harbour forming a
breakwater affording shelter from the North-West and West, starting either from
Arthur Head or Rous Head, the notable exceptions being those of Mr. E. Troode
submitted in 1870 (Drawing No. 4) and Mr, A, J. Johnson submitted in 1873. T
have had prints prepared of the former scheme, which is ingenious, comprising a
species of Moaling breakwater off the entranee to the river, with jefty projecting
from Avthur Head under its lee. The estimated eost was £5,600. This, 1 presume,
‘was based on the use of conviet labour. The other, that of Mr. Johnson. is the
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unly one conteniplating a harbour in the river, and consisted of 1wo moles giving a
channel 20011 wide between the Northern one projecting from Rous Head and
the Seutiern one beginning at the bar itself. The depth of water proposed was
251,

The committee wha examined the plan stated that it involved many engineer-
ing prineiples whieh they did not feel competent to solve. If from an engineering
point of view the work conld be carried out with a proper degree of certainty as
to the results promised by the projector being attained, and it there were no like-
lihood of any further contingent expenses hereafter to maintain its efficiency (evi-
dently thinking that dredging might be necessary), they were of opinion that the
plan was worthy of eonsideration, as it placed the City of Perth in a most advan-
tageons position as regards communieation by water with the shipping.  The
estimated cost  was €163.955, to he performed entively by hired labour,

Two other plans eonzidered by the Commitiee referved to in 1873 were pre-
sented by My G0 Randell (Drawing No. 5) and My, Biekley, the former projeeting
the breakwater i a South-Westerly divection from Rous Head, al an estimated cost
of £14.755, conviel labour being employed: the other proposed a breakwater from
Avthr Head utilising the vaek on the Head for eonstrunction purposes, and depend-
g apon the sale of (he area when levelled to reconp part of the expenses of
the scheme.  The estimated cost of fhis was  £30.600, aided by conviet
labour. The Committee after examimne this plan suggested an amendment, namely
that a curved breakwater should be built lrowm Rous Head to Beasle Reef, thus
affording a muel larcer area of good anchorawe and shelter to the mouth of fhe
viver, The Committee goes on Lo say: “bul independently of the much greater ex-
penditure  which their suggestion would certainly involve, it would also involve
what may prove to be the same objestionable engineering prineiples alluded to as
requiring solution in respect to the plans submitted by Messrs, Johnson and Randell
and consequently at this stage of the matter your (ommitiee consider it inadvisable
to vecommend its adoption.  Youwr Committee have in the éonrse of their report
referved (o the engineering prineiples which have presented themselves o their
minds during the investigation of the subject nnder review, and they have alluded
to (he recommendation of the Harbour Improvement Board as vesards reference to
solne eminent marine envineer.”  They stated, “the principal of’ these diffienlties is
the question of siltage: whether any enclosed area such as would be formed by a
solid breakwater would be affected by siltage, and whether the siltage would be
more injurions in its consequeneces it such an area inelnded the debonehment of the
river than it would do  Southwards, in effect whether an arvea included within a
breakwater projecting from Rous Head wonld be morve likely fo suffer from sach
canse fhan an area inelunded within a breakwater projected from Avthur Head.
Also whether, in either case, it would be necessary or desirable (o have any opening
in such a breakwater as a means of sconr. Whether, in the ease oft Mr, Johnson’s
plans, the proposed inner basin would be likely to maintain its  depth if excavated,
as projected, to 2511, the nature of the bed being sand. and sueh bed in immediate
contiguity to (he basin being of very inconsiderable depth, and whether the double
mole feading to such basin would he liable to be affected in a similar manner; also
whether the foree ol’ the sea during the Novth-Westerly sales would be liable fo
cause injury to the shorves to the Novth-East of either hreakwater unless protected
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by extensive pilings, and particularly would the narmow, sandy isthmus to the
North-Kast of Rous Head be more so affected were the breakwater projected from
that head, than would be the land iside the bar were a hreakwater projected from
Arvthur Head.™'

[u 1873, My, Higeinbotham, Engmeer-in-Chief, Railway Department, M.
Wardell, Inspector General of Pablic Works, My, Gordon, Chief’ Engineer of Water
Supply. Vietoria, were asked to veport on the varions schemes snbmitted.  They
stated that it would require a personal visit before coming to a conclusion, buat “-,
they had been asked to rveport without delay, they had formed the opinion, from
the data placed at their disposal, that “forming a harbour at Coekburn Sennd was
the solution of the diffienlty.”

In 1874, on the 2nd of July, a Committee was appointed. whieh reported. on
the 16th of the same month, on the plan proposed by the Vietorian Government
Engineers, and another one that was snbmitted by Mr. Nieolay. The Committes
was gnanimously of opinion that the site for any harbour works shonld be at Gawe
Roads.  Mr. Nicolay's seheme was Tor the construetion of a jetly and canal hetween
the estuary of the Swan at Roeky Bay and the sea, and the Committee after having
studied the matter, and heard the evidence of the Admiralty Surveyvor thereon, was
of opinion that it could noet recommend the adoption of the scheme,

[ ihe same yenr, appavently, permission was asked by Messrs, J. & W, Bale-
nian, Wanliss, Connor, and MelKay, o evect a floating dock at Fremantie, T
I have been unable to trace the terms of the applieation, but it was moved in the
Legislative Couneil, to whom the matter was referred, that on the completion
of a floating dock in the port of Fremantle capable of litting a vessel of 1,000 tons
burthen, interest on the amonnt expended on l}:lv congtrnetion thereof in accordance
with plans, specifications, and estimates to be approved by the GGovernor, be wnap-
anteed al the following rates and on the undermentioned conditions :—

“For the first three vears sueh sums as may make the net profit of {he capital
expended equal o 8 per cent. per annum thereon.

For the succeeding 12 years, sueh sum as may make the net profit of the
eapital expended equal to 6 per cent. thereon per annum,

The guarantee to stop al any time that the dock ceases {6 be in a thoroughly
serviceahle condition, or is not opened fo the public nor in accordance with a taviff
approved by the Governor.”

After debate the question was referred (o a Seleet Committee,  After waiting
some time the Chairman of the Committee reported that consequent on no definite
information as to the proposal being obtainable from Messrs. Bateman and (o,
the Committee were unable to make any recommendation. And so the matter ended.
not to be revived until some 30 years had elapsed, when it was hronght up as some-
thing quite new !

In 1875 M. Wardell, Inspector General of Works, Victoria. one of the mem-
bors of the Vietorian Board who veported in 1873, after a personal inspection of
the harbour, made a veport upon the proposals to provide accommodation for firsl
eloss vessels, by which term he signifies steamers drawing 244t or 25ft.

He was positive that any solid work projecting from Rous Head or Arthur
Head would arvest the littoral dvift and be certain to shoal the anchorage. [e
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also considered that any money spent in opening a larger channel into the river hy
blasting the roek har or otherwise would be thrown away, for a sand bar ontside
would inevitably follow. For similar reasons he condemned the proposed canal
From Rocky Bay to the ocean, He coneluded that the only means of making an
anehorage sale and accessible in all weatliers was by the constrnetion of a break-
water on the West side of Gage Roads and detached from the main land. As he
considered no fitting material for such a hreakwater was available in the neigh-
bourhood., he proposed to use conerete or heton blocks of 15 to 20 tons each, de-
posited as pierres perdues. His estimate, whieh he said was necessarily very rongh,
amonnted to £357,700, exclusive of (wo mole lehis and removal of rocks.

In the same year a scheme was put forward by Mr. T. H. J. Browne (Draw
ing No. ). This contemplated a cut through the navrow neck Norvth of Rons Head
into an enclosed hasin divided from the main rviver. The cutting was protected by
two hreakwaters, one on the Novth side extending some distance and curving Sonth-
wards, the other, a short one, extending Westerly from the South side of the en-
trance of the eanal. His estimate for the cost of this work was £120.000. bui My,
Maleolm Frager, Commissioner for Works, reported that it eonld not he done for
less than halt a million,

The general scheme was considered to be attractive, but foundations For any
wall inside were considered so bad as to eondemn the whole scheme,

In December, 1875, another Seleet Committee was appointed. who reported
that Mr. Browne had sent in amended plans, and whilst considering the seheme
meritorious were of opinion it was loo expensive and eostly to warrant adoption
by the Colony at the present time. They further agreed that, provided no nnfore-
seen engineering diffienlfies were hereafter made apparent, the projection From
Point Marquis (whieh is almost identical m position and general divection with
ihat designed by Captain Henderson) shonld be adopted, and that the hreakwater
should be buili of timber (Drawing No. 7). They were veluctant, however, in ad-
vaneing this scheme, as it virtually abandoned the firel intention. which was that
ships and steamers of the largest elass must be accommaodated.

In 1875 the whole matter was submitted to Siv John Coode, who reports in
1876 that, with the data at his disposal, he is only able to give an opinion as to the
eeneral character of the works that could be expected, and asks for a large amount
of further information.

In November, 1877, Sir Jolm Coode, after having received additional informa-
tion, reported that he had cavefully considered the matter, and come (o the cin-
clusion that with the small rise and fall of the tide at Fremantle it wounld be im-
possible to have sufficient seour to retain an efficient depth of water in a sandy
harbour af the mouth of the viver, Furthermore, any solid projection trom (he
coast line, in his opinion, by stopping the littoral sand drift, wonld eventually =ilt
np.  He proposed two desions (Drawing No. 8).

(a.) A viaduef, 2,6001t. long vunning in a Norih-Westerly divection from Rous
Head towards Eleanor Rocks terminating in 29ft. of water, The deeck or plaiform
of this viaduet would be 15£t. above high-water mark, and the structure would be
of a safficiently open character to admit of the ready passage fhrough it of the
heaviest seas. From the end of the viaduet it was proposed to form a mound of
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30-ton blocks of conerete vesting npon a base of rubble {o be obtained from the
quarries near Fremantle. This breakwater would be of a total length of 2,600f1.,
composed of four arms placed at such angles as to afford perfect shelter to berths
under its lee. [ was further proposed to construet in the first instance an open
piled jetty of S00£f. m length under shelter of this breakwater, having a depth
alongside of 33ft. at low water, which would be available for berthave on hoth
sides. There was also lo be a wharl T00fL in length with a depth of 29ft. at low
water, which would likewise be available for berthage. A railway would he laid
over the viaduet on the wharf and jetties, so as to afford perfect eommunication
with the future railway systems of the Colony., The esiimate was £638,000.

(b.) Provided works of minimum extent which eonld be relied npon to cive
satistactory results of a permanent Kind, This admitied the formation of an open
timher viaduet of the character above deseribed, 1,800f1. in leneth, extending i
a West-South-Westerly  dirvection from the Southward anele of Arthur Head
fowards the Beagle Roeks and terminating in 2011, of water. At this point, and in
contimuation of the viaduet, it was proposed to eonstruet an arm of solid concrete
masonry 7001 1 leneth having a high shelterine parapet, thus answering the two-
fold purpose of a breakwater and a sheltering quay. From the onter end of this
solid work, an arm 80011, in length was 10 be Formed of jarrali piles. ties, hraces,
ete., filled in with rubble, extending in a sontherly divection and {erminating with
a head and small lighthouse in 2711, of water. There would be a guayage 1,800ft.
long with from 20ft. to 276 of water at low tide. This work would have aceom-
modated at that stage all bul the lavoest class of P, & O. steamers: the estimated
cost was £242.000. He expressed his vecret at being unable to recommend the eon-
struetion of any works for the sum of £100.000, or thereabouts, whieh the Couneil
had named as the lmit of expenditure that conld at present be undertaken by the
Colony.

This also oceurs i his veport—"1 think it desivable to eall attention to ihe
final paragraph of the lefter of the Director of Publiec Works fo the Colonial
Secretary, of 18th January last, wherein he states that the route of the railway
connecting Fremantle with Perth should wot be decided upon until i is known
what is intended to be done in the way ol harbour improvements.  In the propriety
of this course | entively agree, more especially as I observe on one of the plans an
mdication of a proposal to construet an embankment and hridee to carry the rail-
way aeross the viver al a pomnt abonl a quarter of a mile seqward of the prosent
Perth road bridee; in view of the possibility of wharfage being constructed in that
part of the river, whether in the near or remote future, I would suggest that the
line should cross, if practieable, at some point abore the road bridge, so that full
latitnde may be given for any possible foture utilisation of the river frontage
opposite the fown.™

Iu 1887 Sir John Coode furnished a further report, afier personal investiga-
tion of the surroundings: iefer alia, he states: “After re-consideration, now I have
had an opportunity of personally examining the site, and of studying the further
defails which have been provided and whieh have tended to confirm the views ex-
pressed in my report of 1877, namely, that the conditions are so adverse that it is
quite impraceticable to treat the existing entrance to the Swan with a view to the
formation and maintenanee of a deep water approach from the sea with any degree
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of success, and that any operations of this character, except to the limited extent
to which 1 shall hereafter refer, would he attended with failnre and disappoint-
ment.”

The design he propoeses at this stage is shown on the accompanying chart; the
portion in ved is estimated to eost £448,000, and was intended for immediate
execution: thal i brown in additien 18 estimated at £45000 (Drawing No. 9.)
These additional works, in the opinion of Sir John Coode, wounld have made the
harbour a fivst-class mail boat station. No estimate is given for the works at the
motth of the viver (shown in green), whiech in any ease are only of moderate
extent.

I view ol the faet that the Orvient Company promised (o call at Fremantle
il they had safe shelter, Sir John Coode was again asked Tor a veport in 1891, and
in complianee with the sugeesiion of Sir John Forrest, he reported:  “There is
nothing to prevent channels heing ent across Parmelia and Swvecess banks, thus
forming a safe entranee Lo Cockburn Sound.” He estimates the cost of cutting these
channels at £214.500, neluding lightship buoys and lighting the channels,

Mr. (PConnor, then Engineer-in-Chief. commends on this veport “that Owey
Anchorage is much the beiter of the two, both as rvecards sheller and because if
means cutting a channel through one bank only.”

He urges finally that the whole question should be considered as heing narrowed
down to two distinel schemes (Drawing No. 9)—(1) Dredging a chammel through
Suceess bank and through shoal into Beagle Anchorage, and the eonstruction of a
jetty shelter thereto at Owen Anchorage, with vailway from thenee to Fremantle.
(2) The attainment of an entranee into the viver estuary either al the river's month
or Rocky Bay by means of training walls, dredging, and the creation and main-
fenance of channel basing for navieation in 361, of water

Finally, in December, 1891, Mr. O’Connor reports that he is of opinion that a
harbour can be provided in the estuary of the Swan al a total cost off €500,000,
having come to the conclusion that the amount of littoral sand drvift, if any, can
only be of insignificant sharacter owing to the small vise and fall of the tide and
diminished wave action.

The prineipal features in Mr. O'Connor’s orizinal scheme were (he follow-
ng:—

{¢.) The throwing out of two ceean moles from the North and Sonth headds,

respectively, of the viver estuary to protect the entrance.

(b.) The blasting and dredging of a channel 45041, wide, and having o depsh
of 301t at low waler, through the rock bar which formerly erossed the
whole width of the estunry, and which, when the works were commencaod,
was mosfly awash at low water.

(¢.) The dredging out, to a depth of 30ft. at low water, of an inner basin,
about three-quarters of a mile in length, aml 800 feet in width hetween
timber (uays constroeted along both sides.

(¢.) The reclamation of about 48 aeres of quay and warehouse space on the
South side of the river, and of about 86 acres on the North side, muking
about 134 aeres in all.



Needless to say, the scheme has been considerably enlaveed sinee Mr. O’Connor’s
first report, the North Mole having been extended, and the inner hasin having been
inereased i width from 300 to 1,400 feet.

The first load of material into the North Mole was tipped by Lady Robinson
m 1802, The suceess of Mr., O'Connor's selieme is visible to all eves. Tf is some-
what rvemarkable that the bug-bear of liftoral sand travel should have been so
differently estimated by these two eminent men, Sir John Coode and Mr. (. Y.
OComnor, more especially when oue considers that the guestion of littoral =l
dritt had been studied and experienced by both on the New Zealand eoast, where
Siv John Coode had advised on, and built several havbours. The deliberate adop-
tion of this scheme contrary to the adviee of one so eminent in his p]'u['c.-'.siuu s
Sir John Coode is a monument to the sound judgment and sagacity of ils desiguer.
At the same time it should be mentioned that Mr., O’Connor always held that had
Sir John had the same knowledge and data of the surroundings of Fremantle as
he himself had, he would have come to the same conclusion.

feil s,
Following on water carviage, one naturally furns to its ereal vival, railways.
OF these the first Line built in 1871 was a swall tramway leading from the jeity on
the const at Lockeville, six miles from Busseltoin, some 12 miles into the interior, to
tap the timber country. The original locomotive used on this line is still Iving a
derelict at Lockeville, This. as the first locomotive used in the Colouy, is worthy of
a better fate.

In 1872 g private wamway was construeted nine miles lone Prom the Canning
mio the ranges, for the carriage of timber. There was also a small railway laid
with wooden rails from Rockineliam to the Davling Rance. lron plates Hin, x
Yoin, were attached to the rails al curves, and a speed of 15 miles an hour was
attained.

It was not, however, until the 220d of Oectober, 1574, that the fivst sod of the
first real railway was twned by Governor Weld, This was the Geraldton-North-
ampton line, huilt to develop the copper and lead mines at the latter place. The
length of this line was 34 miles, and it was not opened tor tratfic until 1579, We
can build railways somewhat faster than that nowadays. The tofal cost, ineluding
the purchase of land, was £146,631, ov at the rvate of £4,313 per mile,

One would have thought that there would have been considerable publie dis-
cussion on the question of the most suitable gavee (o adopt for the railways of
the Colony, but T have not been able to find much of moment on this head, The
gange of the Geraldion-Northampton Railway was fiest fixed at 31, and a con-
traci entered into on that basis for the construetion of the line. This was approved
by the Legislative Couneil, and sanction given fo borrow woney in 1873, It ap-
pears that after this had been done the Exeentive, in view of the fact that the lizht
lines in the Kastern Colonies and the timber coneessions lines in this Colony were
built to the 3ft. Gin. cauge, alteved the cauge of the line to 3£, Gin, without con-
sulting or mforming the Couneil or makimg provision for the extra eost involved,
estimated at £480 per mile. The Couneil naturally fook nmbrage, and appointed
a Seleet Committee in 1875 to inguire into the whole matter. The Committee
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agreed that the change in gange was advisable, and that a number of other altera-
tions were necessary, increasing the cost by about €900 per mile, but generally
animadverted on the unsatistactory conduet of the work. Thus was decided the

standard gauge of the Colony, and at that it has remained ever since.

In 1874 proposals were made for railway construetion between Fremantle and
Guildford, by Mr. H. E. 7. ictor (Drawing No. 10). The aliernatives shown are
(a) line by the North side of the river; (b) line on the South side of the river,
with a eonnection with Perth across Causeway: (¢) the entrance into Perth by
South Perth and Mill Point.

In 1877 the then Director of Public Works, Mr. James Thomas, (L1, in a
comprehensive report on the conneetion of Guildford and Fremantle by railway
gives bwo alternative routes and two possibilities, practically on the lines proposed
Iy Mr. Victor in 1874, the two main routes being on the North and South sides of
the Swan River respectively. 1 am able to eive a print of the plan aceompanying
Lis report (Drawing No. 11.)

The Northern route started from Fremantle on the rviver froutage on a line
with CLff Street, length 20m. 37e.. and closely approximating to the position of
the preseni line. [ was proposed to cross the Swan al Fremantle by a timber
lividoe eonsisting of four 501 spans, and fonrteen 30ft. openings, viving a elear
headway of 20ft., 21 c¢hains below the road bridge, and the Swan at \"\'(’-;1 Gruild-
ford by a timber viaduet consisting of 27 openings of 304(. each, half this width
to be used for vailway and the other half as a voad bridoee. The line on l]m South
hank was 20m. 15¢. in leneth erossing the Canning by a timber viaduet consisting
of 61 openings of 331t each, Swampy Creek 19 openings of 20f1. each, and the
Helena River 37 openings of 33ff. each. There was a branch from this line into
Perth erossing the river a little down stream {rom the Canseway, two miles long,
raquiring a bridee of T2 openings of 33ft. each. His alternative fo this was to
make a station in South Perth conmecting the City by a horse tramwawy 214 miles
long, This, Mr. Thomas considered, was tantamount to leaving the eapital of the
Calony out of direct communication with the port and the Eastern distriets. These
two routes are shown in red and blue on the plan.

The first possibility shown in dotted lines on plan was by leaving the Southern
voute near South Perth, and crossing the viver somewhat further seawards than
the proposed branch to Perth, then following along the river northwards and
Joining with the northermm proposal at Hast Perth. This wonld only have opened
up the Eastern end of the City. There was yel another possibility, llml of adopting
portion of the line from Fremantle on the Sonthern side and erossing from South
Perth at Mill Point, skirting the Fremantle voad where there would he a station,
and then intersecting the City to join the Northern route. This would have re-
quired a very expensive bridge, and would have involved passing through some of
the most valnable properties in Perth and interseefing the main thorouah fave.

Mr. Thomas's estimate for the construction of the two alternatives was for
the Norvth side £4.256 per mile or a total of £87,098, and for the Sonth side £4,468
per mile inclnding the branch to the City, or a total of £99,121.

After careful consideration he came to the conclusion that the line on the
North side should be adopted. for the veasons that it wounld he “shorter, cheaper.
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and afford a diveet line which equally accommodated the Capital, port of Fremantle,
and Guildford. these three towns having a combined population of just one-third
(between 9.000 and 10,000) of the whole Colony, There wounld be but two larze
viaducts required, one at Fremantle and the other at Guildford, “the latter by
making it answer the double purpose of a road and railway hridge would give
the aceommodation so muneh requirved between Kast and West Guildford.”

In the same rveport he mentions the sugeestion of a framway worked by
horse power, that would answer every purpose at present, and continues, “whilst
however, neknowledaing the sreat henefits that  horse tramways confer in meeting
fhe requivements of many distriets, 1 eould not rvecommend it in this case, for
the present traffie Fairly warrants the establishment of a hetter means of loeo-
motion,” e goes on to say, “it is noi the cheapest line that costs the least money,
but that which returns ihe best amount of interest on the capital expended, be-
sides in this instanee some portions of the road have eradients that wounld make it
dangerous to work by horse power, and T can say this for locomotives that they are
manageable in the davkest nights, are not hable to shy, take fright, or bolt off an
opt lost in the bush, ean be tamed down by closing a valve, stopped by a hrake.
and baeked by simply moving the lever.”

He recommends for this line a gauge of 3{t. 6in., although had not the Ger-
aldton-Northampton rvailway been built to this gaunee, and also some of the timber
lines he would have advoeated fixing the gaunge at 3ft., as being the most econa-
mical one to adopt.

The Government aceepted Mr., Thomas’s reconuuendation to earry the line on
the North side of ihe rviver, and the first sod of this railway was turned by Governor
Ord on the 3rd January, 1879, somewhere near the present William Street crossing,
and was ecompleted and opened for traffic on the Tst March, 1881, by His Excelleney
(overnor Robinson. The total cost, ineluding station buildines and land COMpPen-
sution, was £113,528, or at the rate of £5.705 per mile. In the same vear a con-
tract was let for ifs extension to Chidlow’s Well. This was opened for traffic in
1884, In this vear also a contracl was let for the Albany-Beverley railway to
Mr, Anthony Horden, Sydney, on the land srant system. also a contract for the
contimuation of the line from Chidlow’s Well to York.

In the following vear the construetion of a line from York to Beverley was
nndertaken, and the Eastern Railway as far as York opened for teaffie; also the
construetion of the line from Spencer's Brook fo Northam was let to  Mr. E.
Keane for £13,427, or al the rate of' £2,235 per mile,

In 188G we have a eontraet sioned for the construction of the Midland Rail-
way from Midland Junetion to Walkaway, on the land erant system: the Gerald-
ton-Greenough Flats Railway commenced, and the line opened from York fo
Beverley and  from Speneer’s Brook to Northam. In the following vear the (ler-
aldton-Greenongh Flats Railway was completed and traffie commenced.

At the end of 1887 a line from Bunbury to Boyanup was completed, but was
not opened for traffic owing (o the fear that a eonsiderable loss would rvesult. In
the following year Mr. Hastie. a eontractor of Bunbury, worked traffie on this line
by horses, but neither made any profit nor satisfied the public. Ii was not until
1801 that this line was opened for traffic with locomotives,
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In 15849 the line from Clackline to Neweastle was commenced, and the Roe-
hourne-Cossack tramway built.  In the following vear the privately-owned line
from Albany to Beverley was opened for traffie.

At the end of the year 1889 there were 183 miles of Government railways, and
3189 miles of privately-owned rvailways opened for traliie, that is to say, since the
commencement ol the Geraldton-Northampton Railway in 1874, 651 miles had been
huilt in the 15 vears, whieh considerinz the small population, namely, 43,000,

(%

then in the Colony, was a very good record. The rest is modem history.

Water Swpply.

Of water supplies | ¢an find little teace. the earliest allusion to publie water
works is in 1887, when steps were taken to obtain a water supply at the Fremantle
saol for the purpose of supplyving shipping, Reservoirs were built in the gaol
vard, into which water was pumped from the well supplying the gaol. As well as
supplying the shipping, a certain amonnt of reticulation was undertaken: the cost
was nearly £7,000.

In 1806 the Perth Water Company began to supply Perth with water. This
was the result of an arraneement entered into by the Municipality of the City of
Perth with a private company, based upon an arrangement to pay certain rates.
Phe sonree of supply was the Victoria Reservoir, with a capacity of 200,000,000
vallons.  The dam was buill aeross Munday’s Brook, near Kelmseott, of conerete,
having a length of 750£1. with a maximum height from the foundation of 104ft,
The greatest depth of water was 52ft., and the eatehment area abont 10,000 aeres
in the Darling Ranges. A trunk main 12in. in diameter led from the Vietoria
Reservoir to a storage tank on M. Eliza in the King's Park, having a capacity of
600,000 gallons, The scheme worked very well at fivst, but in 1806, owing to the
comsiderable inerease in the population. the supply became foo small, The Gov-
ernment were then approached to take over the works. which, under the provisions
of “The Metropolitan Water Works Aet, 1896," were purchased at a eost of
£220,000, and placed under the control of a Board. Since that date the supply
from the veservoir has heen largely supplemented by artesian bores.

At the present time there are 13000 services, of which 8,700 are metered, the
retienlation mains of east iron; ranging from 12in. down to 3in. in diameter: the
tubes of a lesser diameter attain a length of 187 miles, and there are also 30 miles
of trunk mains ranging from 12in. to 2lin. The nef capital cost at present stands
at £489,554, npon which there is earned interest at the rate of 6.44 per cent.

Telegraph.

Telegraphie matters should not be negleeted. The first telegraph line in the
Colony from Perth to Fremantle was opened in the middle of 1569, and was builf
hy private enterprise, bul was acquired by the Government in 1372 for £12,000.

In 1871 the telegraph line was built from Perth to York and Northam. In
the following year felegraph communication was opened up with Albany, and in
1874 fo Geraldton. In 1877 telegraphic eommunication was opened up with South
Australia. Then in 1555 came the felezraph line from Geraldton to Roebourne.
This line was eontinued to Derby in 1880. In the same year Western Australia
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was directly connected with ilie outside world by way of the Kastern Extension
Telegraphic system by means of a cable from Banjoewangie to Broome, and finally
Wyndham was conmected np by telegraph in 1893,

In 1857 the felephone exchange system was inangurated in Perth, one of our
members heing sent out from Home—not = for the good of his country,” but for the
henefit of this State—to carry out the neeessary work in connection therewith.
Sinee then the expansion has been considerable.

Mining.

The expansion of the Colony in reeent years is so lavgely attvibutable to the
mining industry that [ eannot but make some mention of its history.  As long ago
as Mareh, 1839, the Government had offered a crant of land of 2,506 acres to any
person pointing ont any eonsiderahle bed of coal in any part of the tervitory Sonth
of the parallel of the most Novtherly part of Shark Bay and West of the meridian
of Mt Barren.

The firsi mineral discovery was by a shepherd near Northampton i 15842,
where he discovered a copper deposit. This was profitably worked until the rush
lo the Vietorian poldfields in 1850 caused a cessation of work owing to the im-
possibility of obtaining miners, So far as is known, these were absolutely the
first mining operations ever eondueted in Australia. Coal was discovered in 1846
on the Murray River, and a company areanised o work it, but it was of such poor
quality that the mine had shortly to be abandoned. The Geraldine copper mine
was diseovered in 1848, and was successfully worked for some years,

In 1852 several parties were despaiched to the eastwards of York and New-
castle seeking for gold, but owing to the climatie conditions they weve foreed to
abandon the seareh when at a shovt distance from the now well-known Yiloearn
Ginldfelds,

Iu 1857 the Colonial Seeretary, Mr. I, P, Barvlee, in his yearly report, states:
“Mineral indieations abound in the Norvthern pavts of the Colony, specimens (sur-
face) of gold have been found, and there iz hut little doubt that gold will eventually
be fonnd in Western Anstralia fo a laree extent.”

The Government in 1862 engaged a practieal miner, B, H. Harvgraves, for a
perind of six months, to seaveh for precious minerals throughout the seitled dis-
triets of the Colony. Landing at Albany, he thoroughly prospected as far as
Northam through the Darling Ranges. He made a very unfavourable report,
stating that the formation of the avea over whieh he had travelled was not indi-
aiive of the discovery of eold in payable quantities.

In 1869 the Government, beitg well aware of the benefit to the Colony of the
discovery of payable gold, offered a reward of £5,000 for sueh discovery within
300 miles of any deelared port of the Colony, to be paid after 5,000 ounces of
aold had heen shipped to Great Britain,

[ 1872 rich eopper and lead deposits were tound near Roehouwrne, 60 tons
heine shipped from Cossack.

In 1873 a quartz reel’ was discovered at Kendenup, near Albany, and a com-
pany established to work it, but after several crushings the undertaking was finally
abandoned.
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In the Year Book of 1902-4, {o which I am indebted for many of these yar-
tieulars, the following little history is told :—

In 1880, Mr. E. B. Beere, farmer in the Toodvay distriet. brought to Perth a
piece of ore, which he presumed to be a specimen of copper. The specimen was
given to a business firm, and was for many vears used as a paper weight, Then
My. Lawrence, the well-known beat builder, seeured il. and while in his possession
Messrs, R. Greeves and K. Paine examined if, and at once pronounced if 1o be
gold. Greeves was wiven about a pound weight of the stone, and from it he obtained
six ounces of gold which he sold for £4 per oz, (Greeves and Paine firsi saw the
specimen in 1886, and immediately went in search of the locality from whenee it
had come. They were nnsuccessful, but tried several fimes subsequently to lueate
Beere’s supposed find, going over the Wongan Hills and Wyening runs forinerly
in possession of Beere. They reported finding gold at Wonean Hills, but no siens
of rich reefs or alluvial deposits.

Tn 1882 Mr. Saunders reported by telegram that he “had found gold on the
head watershed of the Ord River nol payable. Believed payable oold existed.
Auriferous conntry extends North-West and Sonth-East of Forrest’s teack.”

In the following year Mr. E. T. Hardman, Government Geologist, first visited
Kimberley and reported the existence of auriferous country. In 1885, after an-
other visit, he gave it as his opinion that wold existed in considerable quanfitios,
In the following year a party of prospeetors left., with the result that in 1886 {he
Kimberley goldfields were declared, and the first goldfields Mining Bill was puassed.

In 1857 the Settlers’ Association, with Government aid, fitted out a party to
prospect the district to the Bastward of Newcastle and Northam., This party under
the management of Mr. Colreavy went as far Hast as the Yilearn Hills, but were
unsuecessful on this oecasion. Mpr., Colreavy, however, was so impressed with
that portion of the counfry that he returned on his own account, and found a small
reel’ 1 Golden Valley. While he was at this place. H. Anstey brought vieh speel-
mens of gold quartz in from the same neighbourhond. Very soon numerous pros-
pectors were on the ground, and Southern Cross Goldfields established, In 1853,
tin was discovered at Greenbushes, and away in the North-West, at Mallina, near
Roebourne, good reefs were discovered, and rvich alluvial at Pilbara Cresk, and fhe
Pilbara Goldlields were declared. Tn the following year alluvial vold was discovered
on the Ashburton River, and the rush eonfinued to Southern ('ross and to the 171
hara districts.

in 1890 a very rich copper mine was diseovered at Whim Creek. about 50
miles Bast of Roebourne. From this at intervals a considerable amount of hich-
gmde ore has been exported.

Coal in payable seams has only been discovered in recent vears, as in 1598 the
value of the produet was only £1,761. This production has, however. increased,
and for 1909 its value amounted to the respectable total of £00.965.

In 1891 came the Murchison gold rush, principally brought into notice by the
reprorts of the then Government Geologist, Mr. H. P. Woodward., In 1802 Messrs.
Bayley and Ford set out on a prospecting expedition to the North-East of New-
castle but they lost their horses and had to walk back, After some delay they set
ont to Southern (ross, and eettine supplies there went out Eastward. Afisr o



23

time they reached the native well at Cooleardie, and finding the place covered with
orass they let tha horses graze while they examined the flats. Here in a few hours
they picked up 20 onnees of eold, They had to retwin for provisions to Southern
Cross, but went back again. They, however, were lracked from Sounthern Cross,
and soon afterwards the field was rushed. After this discoveries eame apace, with
the result that in these “way hack™ localities some of the finest mining machinery
and gold-savine appliances in the world ave to be Found,

Tn 1886 the value of the gold production was £1,148, whereas for the finaneial
vear 1900 it was £06,766,274—all this in the space of thirteen years. The largest
jump was between 1898 and 1899, when the production was valued at £3,999,698,
and £6.246.732 respectively,

I have now hriefly referrved to the principal engineering works carvied out by
the Colony from its ineeption in 1820 until it assumed the responsibilties of seli-
Government in 1839 —60 years later; the population at that time bemg under
44,000, Durine this period the Government practieally absorbed all the engineering
talent, the scope for private work being very limited. The construction of the
Gireat Sonthern and Midland railways was, however, earvied out by private enter-
prise, which employed its own engineers. Althongh considerable works had been
projeeted, no lavge works had heen achieved owing to finanecial limitations. It must
have been a partieularly trving time fo an engineer with progressive ideas, Litile
heing capable of accomplishment, although muoeh was needed. The engineer, how-
ever, like an ovdinary mortal, “must ent his eoat according to his cloth,” and he is
hest who can obtain fhe greatest efliciency at the least cost, efficiency being the soal
for which all engineers should strive.

Mr. Thomas, at one time Divector of Public Works, in a report read to vou
lo-night, very aptly states it is not the cheapest line that costs the least money,
bui that which returns the best amount of inferest on the capital expended,” and
this may be expanded to include most engineering works, Like most generalisa-
tions, this, however, must not be strained oo mueh, as at times it is only possible
to do a very small part of thal which an engineer of foresieht considers necessary
to accomplish the greatest zood.

From very small beginnings the Colony has progressed latterly with accelerated
speed, and as far as T can see there is nothing to stop her acenmnlated momentum.
The feverish excitement of the early goldfields rushes has given place to steady but
persistent effort, and the comparatively slow hnt healthy development of tle agri-
eultural and pastoral lands is the best angnry that Western Anstralia will ultimately
take her place as one of the most prominent States of the Commonwealth.

Contrast.

Here T may be permitted to sum up the advance made in engineering works
by this State sinee 1869. At that date 1,100 miles of roads had been ecleared,
formed, and pavtly gravelled or metalled. Thirtv-nine vears later, apart from
Municipal voads and streets, nearly 18,000 miles of roads had been cleared, formed,
and partly metalled or oravelled.

As vegards harbour works, in 1869 there were 4,225 feet of jetties in the
Colony, somewhat less than a mile; whereas 40 years later (when the presenf ex-
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tensions are completed in a few months tune) there will be upwards of 36,000
lineal feet of jetfies (exelusive of Fremantle), or nearly seven (7) miles in this
State: a large mole constructed at Bunbury, transforming an open and dangerous
roadstead into a safe and commodions harbour, and Albany harbour deepened to

33 feet.

Of lighthouses there were four:—Breaksea [Island, Point King, Rolinest
Island, Arthur Head. At the present date, 15:—Breaksea Island, Point King,
Leeuwin, Cape Naturaliste, Busselton, Bunbury, Woodman Point, Rotinest (2),
Point  Moore, Cape Inseription, Babbage lIsland, Jarman Island, Bedoui lsland,
Glantheaume Point; and the following are in course of erection:—Point Cloates,
Vlaming Head, Cape Levégue. Furthermore, they are of inecompavably ereater
power than the old lights which have been replaced.

Fremantle Harbour was nou-existent, whereas there ave now upwards of
G,000ft. of jetfies having a minimum depth of water of 3011,

Of |';1ii-‘.v;1‘\'.-,-‘- m 1869 there were none, whereas there are now 2,039 miles
opened for traffic (the eapital eost being £11,017,000) and 281 miles in course of
congtruetion with nine hnes to follow.

Water works were confined 1o wells, whereas now all the principal towns have
some source of supply more or less eflicient, and the great scheme of conveying
water from the Darling Ranges to the Goldfields—one of the most remarkable
schemes of the present day—Iias been completed, Numerous artesian bores have
heen sunlk, suceessiully tapping hidden stoves of water, and wells and dams con-
sirneted to aid the pastoralist and agriculturalist in his endeavours to render arid
localities reproductive.

In telegraphic matters the expansion is no less marked. At (he date mentioned
there were 12 miles, whereas all the places of any importance are now linked
up, the tofal mileage in operation being 6,868 miles.

Honour to those who have preceded us, and who by their example of sound
and solid work carvvied on in the faece of many diffienlties, and who by their
prudence and foresight, have aided the development of the Colony on vight lines,
and consequent on its expansion, and ifs need for members of our |n'u|"e.-,;,~,aiu;|:_
have made it incumbent npon us to fonnd the Institution of Engineers, before which
there is a wide and noble work, embracing as it does members from all branches
of the profession,

Let us one and all, old and young, sirive to make it a suecess, ever having
its objects before onr view—the advancement of engineering knowledze and prac-
tice, the maintenance of a high professional standard amongst its members, and the
promotion of the professional inferests of engineers and the improvement of their
slatus.

Gentlemen, I again thank you for the high honowr yan have conferred on me
by electing me first President of the West Australian Institution of Engineers.
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W.A. INSTITUTION OF ENGINEERS.
Plans accompanying President’s Inaugural Address, 1910,

Drawing: No., 1.—Litho. showing Improvements to Swan River Navigation,
1830-1540.

Drawing No. 2.—TFremantle Harbour Improvements, by Surveyor-General J. S.
RL‘IE‘.. 1839.

Drawing No. 3.—IFremantle Harbour Improvements, Scheme hy Wm. Phelps,
1556.

Drawing No. 4.—Fremantle Harbour Tmprovements, Scheme by . T. Troode,
1871, _

Drawing No. 5.—Fremantle Harbour Improvements, Scheme hy G. Randell,
1872.

Drawing No. G.—Fremantle Harbour Improvements, by T. H. J. Browne,
1875.

Drawing No. 7.—Fremantle Harbour Improvements, Scheme by Select Com-
mittee of Legislative Couneil, 1875,

Drawing No. S.—I'remantle Harbowr ITmprovements, Alternative Scheme by Sir
J. Coode, 1877.

Drawing No. 9.—Fremantle Harbour Tmprovements, Chart showing final
scheme, by Sir. J. Coode, 1887, and (. Y. O’Connor’s scheme, 1892,

Drawing No. 10.—Fremantle-Guildford Railway, Alternate Routes, II. 1,
Vietor, 1874,

Drawing No. 11.—Fremantle-Guildford Railway, Aliernate Routes by J.
Thomas, 1877,

By A ufhuﬂt‘y: FRED. WL SiMPSON,_é_b‘-&'er-ﬁnienf Printer, Perth.
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Proposed Dock and Harbour at Fremantle, W.A. Drawing No. 6.
Design by Thos. H. J. Browne, C.E. Apvril, 1875, Sheet No. 1.
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PROPOSED Dock AND HARBOUR ATFREMANTLE .W.A.
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DRAWING V26
SHEET N4
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DRAWING V07,
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DRAWING V8.

FREMANTLE HARBOR,

Western Australia.

PART OF KEY CHART

ACCOMPANYING
Siv Jobn Coode's Report,

Dated 13th Wov., 1877,
Showing Designs A and B.

oL

SRUMCSERESSES

0O W

E N

G E
A D
DESIGN B.
Mndeaﬁee"
Fish Eodg,g
Fhal

ANC EORACGCE

H J Pether. Goverament Lithagrapher: Perih. W A



DRAWING V23,

R mm————m———_-. — R S LR
——————————————— = .- : e e — — |
. :
oo 49 |
- -7 o . = as (] I
” 1 1d
an i t' - oy |
" : PRt . - =
.7 o e
&
o
Al -~ -
' A4 /05 -
*
az
R aw S }”p‘
s 2%
w
w5 o q
% £ a0 | 53 Ar :
¥ .
H f i
.' o= i
55 az = . i
= tgrs ]
a i
o o | B e
as ! v
5 oo i .
4 L II. -
N a4
3z -~ 3
- A
wa & r - 3
= A
{ ) ﬁﬂ:in. m i w u _x_’—'-h-;‘.'w
= v = =
& e = - ™ 0
e A ar i Lt = v
v } g:. " L . WESTERN AUSTRALIA
) 3 = | ~—— = '
a8
o an 2 i !
» * _“ ! - Al
o |
AP oY 4 o
L "
P a8
= 0 w o
£ o5 Pontdl igf 3,
v s . g o
Dredqg ed materiae AND |
| " § ar o
| As 3 - A ! Moo £1) o -
= ¥ a6 i ni roc¢ 135
5 s & s : 2 S e oY _ chiefly, B
7 y : \ " o | =
O L) Sy e - E™ e 40
= i - / Ve e o AR o a Lo s i LIS sk
N ‘_,".J_\. b ~ = o ™ : . Bopowsiged *n this Swveyed by NovB Liout! WE. Avchieacon, RN
E7 = o s e & £F3 1 e d
e “den, s 9 EC -] " E L » W Awwiated Uy H
o % b = I
o " %o, o » ¥ ® R R f G Z! l
e A o N s TRy B z & . b Warks Dy 1899 |
e e .- | o W 2 R e S Tote ald vty e y et |
- f e 2 g om oW @ \ & = % 0 w w W w on HWE & |
- 56 - = “ s R o = & g ol a5 Lighun, #.E, Hwe, Bewiduings !
] b “ i = i b b ...-n NERC . 9 - » % i Bouys, B Bladk | R, Fad, W L NS pa— EI
= a7 £ « = - o a1 | % 20 vavarwe, § fine, gy oney, an ind, wrook, ssanl, di delle sl ] |
wo - T ; &
- L i a5 oa SO i ¥ 4 e by el a9 8 Al hetubsta are apevaseal i far oluwe B0 |
& Fap iR S . Py - e i
A o~ & - e 2 o 30 I oy om @) =, *» o Masgmerics Parsetion in 0, nasrle  asanoneary
o -
| i M i g as R:hu_uu- i A W e . .
a2 it S0 W M - BOW W e SOUNDINGS ux FEET
; ] s = \ | ] i
. p 43 e ) = £ L ; " o) = ~ o 2 =8 L i —
55 i - o . an 3 4 W Hoels S s = ﬂ f |
iz S ] = - 2 T A ] =
i R = 3 5 — — s W B - |
i 20 - ; Ciie o PO e B0 “’_{/—,’/—-—:'_" g Dol e iy e A {
s Fr - .~ L —F F = i \ Bl iy - '\—éWAﬁ .F_.L}M"’ q0
L r 2 - ~ — ] ) oo -
2 o i . ety o woow = Zembnay BN " T B0DP g 0
[ ———T 1000
2 ) 5 , 3= RE s . ¥
e 1w - )
L i - : L5 5 = - o )
P - e i @Bt A= Y %A NTLE _
\ % Weat austmalinn. mar Sne

L

i
|
|
. ; : \ : / FRE _ % . T ' SRR : ¢ \ : = corruapumaling 4o I 0 TN G T
I : ! . '(._/ gy .._r‘_:_ - .. : 1’ o % \ ! \ :

6m3n 9

”llfy w ;&:,ee’-ll‘

WLIGHT
L]

A%

—FREMANTLE HARBOUR WORKS —

&7 ' &0 45 T *\1 @ = ] . Fi £
i \ /
e . az & * L T R
by oA
- Mindar o B P ) . a3 an
- L nden ‘hwf:'\ll iy g?:_ ‘:\'\E — a0 W if'

SirJohn Coode’s designl887shown in Red and Green Colour:
Works in Full Red lines & coloured Green tobe undertaken forthwith.
Works in broken Red lines provide for Future extension.
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ODRAWING V2/0.

PROPOSED RAILWAY
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SKETCH MAP

Shewing the routes referred to in the Report
of the _

Director of Public Works

on
THE EASTERN LINE OF RAILWAY.
1877
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